The Sumatran forest plants Lerchea cf. bracteata and L. parviflora were found to contain alkaloids and their extract showed siginificant activity toward some testing pathogenic microbes. Isolation work on L.cf. bracteata yielded known quaternary alkaloid N(b)-methylantirhine (2) while L. parviflora gave 5,6-dihydroflavopereirine (3).
Lerchea spp. (Rubiaceae) is an endemic and endangered plant of Sumatra, Indonesia. There are 19 species of this genus so far reported exist in the world and only 8 of them found in Indonesia, 2 species in Java and 6 species in Sumatra [1] . One of these, Lerchea bracteata Val. a small tree attaining 2 m was found during a field trip in the late 1980 in the Anai Reserved forest, West Sumatra. Later on, the only alkaloid detected on this plant was isolated and identified as the new quaternary alkaloid named lercheine (1) [2] .
As a continuation of our study on the Sumatran Rubiaceous plants [3] , during an inventory of Sumatran forest plants in Kerinci Seblat National Park (TNKS) in Sumatra in 2006, special attention was given toward the presence of this family. In this way, two alkaloid-bearing plants Lerchea parviflora North. and another species which looked similar to that of Lerchea bracteata [2] previously investigated but could not identified completely were found. This second species, looked similar except shorter as well as smaller and its methanolic extract also showed totally different TLC patterns compared to that of Lerchea bracteata [2] . This second Lerchea species was temporarily identified as Lerchea cf. bracteata.
No traditional value has been recorded so far on these two species; however, people in the region occasionally used it as poultice for pain relieving or treatment of skin infection. During the preliminary work, the ethanolic extract of these two plants showed strong inhibition toward the growth of some common pathogenic microbes Staphylococcus aureus (Sa, ATTC: 6538), Bacillus subtilis (Bs, clinically isolated), Pseudomonas aeruginosa (Pa, ATTC: 1542), Klebsiella (Kl, clinically isolated), Micrococcus luteus (Ml, ATCC: 9342), Escherichia coli (Ec, ATTC:8739), Pseudomonas aeruginosa (Pa, ATTC: 1542), Staphylococcus epidermidis (Se, ATTC) but did not showed activity towards the testing fungi Trichophyton mentagrophytes (Tm, ATTC: 5431) and Candida albicans (Ca, ATTC: 10231) [4] . Inhibition Diameter (ID) and Minimum Inhibition Concentration (MIC) of extracts and fractions are as shown in Table 1 and Table 2 .
Lerchea cf. bracteata Val. is a small woody shrub with the height of up to 1m. Extraction and isolation work on this species using air dried material was unsuccesful, only a trace of crude polar alkaloids were found and no sign of the presence of alkaloids in the semi-polar fraction. Repeated extraction by using the fresh aerial parts then column chromtographed in the usual way led to isolation of the only detected major quaternary indole alkaloid 118.53 7.40, ddd, J 9-12 0.9, J 9-11 1.9, J 9-10 8.2 10.
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112.70 7.50, ddd, J 12-9 0.9, J 12-10 1.9, J from n-butanolic fraction in a low yield which was identified as N(b)-methylantirhine (2) . Spectroscopic data as well as optical rotation of this compound also looked very similar to that of lercheine [2] except that instead of detecting an ethyl functional group like in lercheine, in this compound a vinyl group was clearly observed. Unfortunately the COSY, HMBC, HSQC correlation did not clearly showed the exact correlation of position of protons and carbon atoms in the molecule. Surprisingly, single crystal X-ray diffraction analysis revealed that the skeleton of this compound is different from lercheine (1) [2] where H 3 was in the α position while the vinyl group was not attached to the C 20 but to C 16 . This compound was previously found in Hunteria eburnea Pichon [5] , Strychnos camptoneura (Loganiaceae) [6] , Amsonia elliptica (Apocynaceae) [7] , Strychnos usambarensis [8] and from Alstonia angustifolia [9] . Compound (2) showed moderate activity against Plasmodium falciparum (strain K1) in vitro [10] while antirhine itself was first found in Antirhea putaminosa (F. Muell.) Bail. [11] .
Another species L. parviflora Val. [12] looked totally different from L. cf. bracteta. The height attained 60 -70 cm with thinner and greener leaves. Extraction and fractionation work on this plant in the usual way gave a brownish gum. As above, the alkaloids containing n-butanolic fraction was chromatographed on silica gel but no pure compunds obtained. Column chromatographic separation on silica gel using an increasing amount of conc. aquaeus ammonia in n-butanol gave major fraction of which showed one spot on TLC. Based on its spectroscopic data particularly 1 H NMR COSY, HSQC, HMBC and NOESY this compound was identified as 5,6-dihydroflavopereirine (3) (see the NMR assignment, Table 3 ). Preparative TLC of more polar fraction gave more of 3 and another more polar one with a slight inadmixture with 3.
Alkaloids from Lerchea species
Natural Product Communications Vol. 6 (3) 2011 351 Surprisingly the mass and NMR spectra of these two compounds in deuterated methanol were identical. It was concluded that these two compounds were a quaternary indole alkaloids in the form of (3) and its zwitter-ionic form (3a) which was identical to that of the one synthesized by Lounasmaa et al. which they named 5,6-dihydroflavopereirine (3) following the preferred biogenetic numbering system of Corynanthe alkaloids as in geissoschizine (4) [13] . Compound (3) was previously isolated from Strychnos usambarensis Gilg [14] originally named 6,7-dihydroflavopereirine as it was considered as a quinolizine derivative alkaloid (3b) [14] . 
Extraction and isolation:
Fresh aerial parts of L. cf. bracteta (2.5 Kg) was macerated with MeOH for 2 days. After separation of solvent the process was repeated twice more. The combined methanolic extracts were evapolated in vacuo to give 55.4 g thick brownish gum. This thick extract (55 g) was disssolved in MeOH (500 mL) and water (500 mL) was added then fractionated in turn with hexane (3 x 1 L), EtOAc ( 3 x 1 l) and n-butanol (4 x 1 L) respectively and evaporated in vacuo to give fractions of hexane (11.0 g), EtOAc (6.4 g) and n-butanol (18.7 g) and water (19 g) respectively. The n-butanolic fraction (12.5 g) was preadsorbed on SiO 2 (12.5 g) then eluted with n-butanol (1 l) then with the organic layer of admixture of n-butanol-AcOH-water Fresh aerial parts of L. parviflora (1.5 kg) was treated as above to give fractions of hexane (4.5 g), EtOAc (12.5 g), and BuOH (16.1 g) . The n-butanolic alkaloid containing fraction (11 g) was chromatographed on silica gel as above but no pure compounds were isolated. The work was repeated by using an increasing amount of conc. aquaeus ammonia solution in n-butanol as a mobile phase to give two major fractions of alkaloids. The less polar factions were combined and recrystallized from methanol to give 210 mg colorless feathery needles which was identified as 6,7-dihydroflavopereirine (3 Thrichophyton mentagrophytes (Tm, ATTC: 5431) were obtained from Biofarma-Bandung Indonesia and grown in nutrient agar media at 37ºC for bacteria and Sabaroud dextrose agar at room temperature for fungi. Each bacterium and fungus strain was transferred from stored media to fresh media 24 hour before being used as well as for a preculture on nutrient broth media. Assay for antimicrobial activity was performed using agar diffusion methods. A paper disk 5 mm in diameter (Whatman No.3) was used as reservoir [16] . MIC was determined using dilution method in 96-well microtiter plate and nutrient broth used as media [17] .
